Eighty consecutive patients with unstable trochanteric femoral fractures treated by the Ender technique have been studied. Early fixation failure was seen in 18% of patients. Leg shortening and external rotation deformities due to uncontrolled fragmentary collapse were found in almost 80% of the 57 surviving patients at 3 months, and caused severe disability. The continued use of the Ender technique in unstable fractures is questioned.
Introduction
Ender's nails have become a popular method of treating trochanteric femoral fractures since their introduction in 1966. Many reports stress the advantages of a quick and less traumatic procedure, associated with low rates of morbidity and mortality. The Ender technique was adopted at the Bath & Wessex Orthopaedic Hospital in 1978 and an early report confirmed these findings (Hall & Ainscow 1981 ) when a comparison was made with the previously used nail-plate devices.
The present study was prompted by the impression that patients with unstable fractures have fared less well when treated in this way. Recent reports have, in addition, highlighted complications not previously stressed. Difficulties with technique (Wynn Jones & Morris 1977) , rotational deformities (Raugstad & Moister 1979) , nail migration (Pankovich & Tarabishy 1980) and fixation failure (Jensen 1980) have led various authors to modify their indications for the use of Ender's nails, with care being advocated in unstable fractures.
A number of classifications of fracture stability have been reported (Evans 1949 , Hafner 1951 , Sarmiento 1963 , Ender 1973 , Tronzo 1973 . Given that the essential information required concerns the reliable establishment and maintenance of stability, irrespective of the fixation system used, Jensen's modification of the Evans classification (Figure I) allows more reliable prediction of the risk of post-fixation instability and possible secondary fragment dislocation (Jensen & Michaelsen 1975b) .
Over 65% of trochanteric fractures treated at the Bath & Wessex Orthopaedic Hospital are of the unstable type, and this study assesses the results of their treatment using the Ender technique.
Patients and methods
Data from 80 consecutive patients with unstable trochanteric femoral fractures have been analysed. There were 64 women and 16 men, with a mean age of 79 years. Fifty-seven (71%) patients lived independently in their own homes; the remainder came from sheltered accommodation.
. Fracture stability was assessed using Jensen's modification of the Evans system; patients with stable fractures or with a subtrochanteric element were excluded. Fifty (63%) patients had 3-fragment fractures with no medial support, 4 (5%) had 3-fragment fractures with no posterolateral support, and 26 (32%) had 4-fragment fractures.
After induction of anaesthesia -regional in 46 (57%) patients and general in the remainder -closed fracture reduction and insertion of Ender occasionalIy used. Technical difficulties were frequently recorded and operation time varied from 30 to 120 minutes. Forty-eight (60%) procedures were performed by surgeons of Senior House Officer grade.
Mobilization with weight bearing was encouraged as soon as the patient's general condition permitted. Post-operative complications, quality of fracture fixation and discharge time/destination were recorded. Further clinical and radiological assessment of surviving patients was made 3 months postoperatively.
Results
Complications and mortality: Fifteen patients suffered cardiac and/or pulmonary insufficiency. Deep venous thrombosis occurred in 4 patients, 2 of whom suffered fatal pulmonary embolism. Six superficial wound infections responded rapidly and completely to antibiotic therapy, and no deep wound infections were seen.
Sixteen patients died within 3 weeks, and a further 7 patients who had been discharged to long-term care died within 6 weeks. The overall mortality was 28%. There was no difference in mortality in those groups treated by a particular type of anaesthetic or grade of surgeon.
fixation failure: Failure of fixation needing a revision procedure to restore mobility occurred In 14 (18%) patients within 3 weeks. Proximal nail 'cutting-out' was seen in 5 patients and distal 'backing-out' in 9. Simple nail resiting restored mobility in to patients, but the 4 who needed conversion to a nail-plate device or the substitution of traction all died.
Discharge time and destination: The mean hospital stay was 27 days. Twenty-eight (35%) patients were discharged to their own homes and the remainder to long-term care; 10 of these latter patients returned to their own homes within 3 months.
Assessment at 3 months
The 57 surviving patients were assessed at 3 months. Eighteen were fully mobile and 39 (69%) still needed walking aids; 27 (47%) patients had returned to their previous levels of mobility. ymptoms and deformity: Twenty-four (42%) patients complained of severe knee pain; ã Imited flexion range was found in 20. Subsequent nail removal for pain relief was necessary In 6 patients. Fifteen patients had a limited flexion range of the affected hip.
Leg shortening of more than 3 cm was found in 18 (31%) patients and lesser amounts in 28 (49%). Only II patients had equal leg lengths. An external rotation deformity of morẽ han 40°was found in 8 patients and one of 20 u -40 u in 22 (39%). Subjective mobility Impairment was common. Deformity of up to 20°was found in 14 patients. Leg shortening and external rotation tended to coexist and in similar degrees of severity.
Radiological assessment: All patients reviewed at 3 months had achieved radiological union of their fractures. Fragmentary collapse and femoral shortening at the fracture site was found in most patients and corresponded closely with the clinically-measured amount of leg shortening. Varus deformity was found in II patients and did not exceed 20°. Distal nail protrusion was found in all patients with knee pain and limited flexion, but the amount (up to 5 em) did not correlate with symptom severity.
Discussion
The reported advantages of the use of Ender's nails in the treatment of trochanteric femoral fractures are related to the site and ease of insertion of the nails and to the superior biomechanical concept employed. A less traumatic procedure associated with low rates of morbidity and mortality has been advocated with the acceptance of a new, relatively minor group of complications. This study has confirmed that few general complications can be expected but has found a high rate of major problems solely attributable to limitations of the Ender technique.
Early fixation failure, seen in 14% of patients, needed a revison procedure for the restoration of mobility and carried a poor prognosis if a procedure other than simple nail resiting was performed. The overall mortality was high at 28%. Late complications of leg shortening and external rotation deformity, seen in 80% and 77% of patients respectively, was higher than previously reported (Chapman & Bowman 1981 , Russin &Sonni 1979 , Pankovich & Tarabishy 1980 . When coexistent, these deformities caused significant disability: only 47% of patients had returned to their previous mobility levels by 3 months, despite fracture union. Persistent knee pain and stiffness was a cause of high rates of late implant removal.
Ender's nails have been considered to be a biomechanically superior method of internal fixation due to the fact that their transmission of axial load is closer to the compression vector, thus avoiding the lateral bending moments to which fixed length nail-plate devices are subjected, and which have been implicated in their high failure rates (Foster 1958 , Sarmiento 1963 , Dimon & Hughston 1967 , Laros & Moore 1974 . Fragmentary collapse at the fracture site is well recognized and was seen in most patients in this series. Minor amounts of collapse have been reported in stable fractures (G Bannister 1982, personal communication) , but up to 3 cm has been observed in unstable types and allowance must be made for this at the time of fixation (Jensen 1980 , Wolfgang & Bryant 1980 , Bonamo & Accettola 1982 .
Early mobilization with weight bearing is an essential part of the operative treatment of trochanteric fractures; restriction of weight bearing can be difficult to achieve reliably in patients of this age group and can significantly delay recovery (Pugh 1955 , Rowe 1965 . In order to allow weight confidently to be borne through a newly-fixed fracture, a sufficiently stable bony platform must be established at the time of reduction and held by whatever implant is to be used. Stable types of fracture are easily converted to this state, but unstable types present a more complex problem.
Medial and/or valgus displacement at the fracture site are useful methods of achieving stability (Dimon & Hughston 1967 , Kaufer & Matthews 1974 , but open reduction is essential to achieve this. The Ender technique allows only closed reduction, and therefore no opportunity is allowed to directly manipulate the fragments into an alignment favourable for the rapid collapse into a stable position, with the minimum of shortening of the femoral shaft. The long procedure times and operative difficulties recorded in this series 'support the experience of other authors (Wynn Jones & Morris 1977 , Iwegbu & Patel 1980 with respect to unstable fractures. Poor alignment allows severe degrees of collapse to occur when mobilization commences (see Figure 2 ). Ender's nails control collapse poorly and femoral shortening and external rotation follow, accompanied by the inevitable distal nail migration. This sequence of events is felt to be responsible for the high rates of limb deformity seen in this series, which are unacceptably severe. Figure 2A It is concluded, therefore, that although Ender's nails can provide an attractively quick and reliable method of treating stable trochanteric fractures, their continued use in unstable types must be questioned.
